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L7 ANSWER 1 OF 12 6 US PAT FULL on STN 

TI Alpha v integrin receptor antagonists 

AB The present invention relates to novel chain- fluorinated alkanoic acid 

derivatives thereof, their synthesis, and their use as av integrin 
receptor antagonists . More particularly, the compounds of the present 
invention are antagonists of the integrin receptors avp3 
and/or ocv{35 and are useful for inhibiting bone 

resorption, treating and preventing osteoporosis, and inhibiting 
vascular restenosis, diabetic retinopathy, macular degeneration, 
angiogenesis , atherosclerosis, inflammation, inflammatory 
arthritis, viral disease, cancer, and metastatic tumor growth. 
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L7 ANSWER 2 OF 126 USPATFULL on STN 
TI Rhamm peptide conjugates 

AB The present invention provides protein conjugates having a 

glucose-aminoglycan- targeting domain conjugated directly or indirectly 
to a therapeutically useful protein via chemical or peptidyl linkage. 
The protein conjugates selectively target certain tissues and organs and 
are useful for treating or preventing various physiological and 
pathological conditions. Methods of their use and preparation are 
described . 
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Anti- invasive and ant i - angiogenic compositions 

A peptide compound having the sequence Lys -Pro-Ser - Ser-Pro- Pro-Glu-Glu 



[SEQ ID NO: 2] or a substitution variant, addition variant or other 
chemical derivative thereof inhibits cell invasion, 
endothelial tube formation or angiogenesis in vitro. A number 
of substitution variants and addition variants of this peptide, 
preferably capped at the N- and C-termini, as well as peptidomimet ic 
derivatives, are useful for treating diseases and conditions mediated by 
undesired and uncontrolled cell invasion and/or angiogenesis. 
Pharmaceutical compositions comprising the above peptides and 
derivatives are administered to subjects in need of such treatment in a 
dosage sufficient to inhibit invasion and/or 
angiogenesis . The disclosed compositions and methods are 

particularly useful for suppressing the growth and metastasis of tumors . 



CAS INDEXING IS AVAILABLE FOR THIS PATENT . 
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L7 ANSWER 4 OF 126 USPATFULL on STN 

TI Enhanced affinity hyaluronan binding peptides 

AB Novel hyaluronan-binding peptides are provided. The peptides are useful 

in preventing and treating disorders associated with altered tissue 
levels of hyaluronan or RHAMM, including cancer, inflammatory and 
autoimmune disorders and fibrotic disorders associated with tissue 
trauma . 
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TI Modified mature insulin variants and composition containing same 

AB IGF-I and insulin variants are provided that selectively bind to IGFBP 

or IGFBP-3 . These agonist variants are useful, for example, to improve 

the half-lives of IGF-I and insulin, respectively. 
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TI Modified mature insulin variants and composition containing same 

AB IGF-I and insulin variants are provided that selectively bind to IGFBP 

or IGFBP-3. These agonist variants are useful, for example, to improve 

the half-lives of IGF-I and insulin, respectively. 
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TI Modified proinsulin variants and composition containing same 

AB IGF-I and insulin variants are provided that selectively bind to IGFBP-1 

or IGFBP-3. These agonist variants are useful, for example, to improve 

the half-lives of IGF-I and insulin, respectively. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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L7 ANSWER 9 OF 126 US PAT FULL on STN 
TI A2B adenosine receptor antagonists 

AB Disclosed are novel compounds that are A.sub.2B adenosine receptor 

antagonists, useful for treating various disease states, including 
asthma and diarrhea. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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Solid phase method for synthesis peptide - spacer- lipid conjugates, 
conjugates synthesized thereby and targeted liposomes containing the 
same 

A solid phase synthesis method for preparing peptide - spacer- lipid 
conjugates, the peptide -spacer-lipid conjugates synthesized by the 
method, and liposomes containing the peptide - spacer- lipid conjugates. 



The present invention provides a convenient solid phase synthesis method 
for preparing peptide- spacer- lipid conjugates and provides various 
linkage groups (such as amide group) for conjugating peptide, spacer and 
lipid, wherein the spacer may comprise PEG. Several advantages can be 
achieved, such as the synthetic procedure can be simplified, the 
synthesis process can be set to automation, the purification is easier 
in each reaction step, and the product losses can be reduced to minimal 
during synthesis. The present synthesis method is suitable for preparing 
a wide range of peptide-spacer-lipid conjugates, provides a 
peptide- spacer- lipid conjugate prepared by the solid phase synthesis 
method of the present invention, which can be incorporated into a 
liposome as the targeting moiety for liposomal drug delivery to specific 
cells, and provides a targeting liposome containing the present 
peptide-spacer-lipid conjugate. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Solid phase method for synthesis peptide-spacer-lipid conjugates, 

conjugates synthesized thereby and targeted liposomes containing the 
same 

AB A solid phase synthesis method for preparing peptide-spacer-lipid 

conjugates, the peptide-spacer-lipid conjugates synthesized by the 
method, and liposomes containing the peptide-spacer-lipid conjugates. 
The present invention provides a convenient solid phase synthesis method 
for preparing peptide-spacer-lipid conjugates and provides various 
linkage groups (such as amide group) for conjugating peptide, spacer and 
lipid, wherein the spacer may comprise PEG. Several advantages can be 
achieved, such as the synthetic procedure can be simplified, the 
synthesis process can be set to automation, the purification is easier 
in each reaction step, and the product losses can be reduced to minimal 
during synthesis. The present synthesis method is suitable for preparing 
a wide range of peptide-spacer-lipid conjugates, provides a 
peptide-spacer-lipid conjugate prepared by the solid phase synthesis 
method of the present invention, which can be incorporated into a 
liposome as the targeting moiety for liposomal drug delivery to specific 
cells, and provides a targeting liposome containing the present 
peptide-spacer-lipid conjugate. 
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TI Novel human G-protein coupled receptor, HGPRBMY2 3 , expressed highly in 

kidney 

AB The present invention provides novel polynucleotides encoding HGPRBMY2 3 

polypeptides, fragments and homologues thereof. Also provided are 
vectors, host cells, antibodies, and recombinant and synthetic methods 
for producing said polypeptides. The invention further relates to 
diagnostic and therapeutic methods for applying these novel HGPRBMY2 3 
polypeptides to the diagnosis, treatment, and/or prevention of various 
diseases and/or disorders related to these polypeptides, particularly 
renal diseases and/or disorders, colon cancer, breast cancer, and 
diseases and disorders related to aberrant NFKB modulation. The 
invention further relates to screening methods for identifying agonists 
and antagonists of the polynucleotides and polypeptides of the present 
invention . 
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L7 ANSWER 13 OF 12 6 USPATFULL on STN 

TI Novel human G-protein coupled receptor, HGPRBMY11 , and variants thereof 

AB The present invention provides novel polynucleotides encoding HGPRBMY1 1 

polypeptides, fragments and homologues thereof. The present invention 
also provides polynucleotides encoding variants of the HGPRBMY11 
polypeptide, HGPRBMY1 lvl and HGPRBMYllv2. Also provided are vectors, 
host cells, antibodies, and recombinant and synthetic methods for 
producing said polypeptides. The invention further relates to diagnostic 
and therapeutic methods for applying these novel HGPRBMY11, HGPRBMYllvl, 
and/or HGPRBMYllv2 polypeptides to the diagnosis, treatment, and/or 
prevention of various diseases and/or disorders related to these 
polypeptides, particularly gastrointestinal diseases and/or disorders, 
ovarian cancer, and diseases and disorders related to aberrant NFKB 
modulation. The invention further relates to screening methods for 
identifying agonists and antagonists of the polynucleotides and 
polypeptides of the present invention. 
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Composition and imaging methods for pharmacokinetic and pharmacodynamic 
evaluation of therapeutic delivery system 

A halogen- labeled gene therapy construct that includes halogen- labeled 



nucleic acids, methods for preparing a halogenated gene therapy 
construct, and methods for in vivo imaging of the same. Also provided 
are methods for non-invasive drug detection in a subject using a labeled 
antibody that recognizes a heterologous antigen conjugated to, encoded 
by, or otherwise associated with the drug. 
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TI Novel fluorescence dyes and their applications for whole-cell 

fluorescence screening assays for caspases , peptidases, proteases and 
other enzymes and the use thereof 

AB The present invention relates to novel fluorescent dyes, novel 

fluorogenic and fluorescent reporter molecules and new enzyme assay 
processes that can be used to detect the activity of caspases and other 
enzymes involved in apoptosis in whole cells, cell lines and tissue 
samples derived from any living organism or organ. The reporter 
molecules and assay processes can be used in drug screening procedures 
to identify compounds which act as inhibitors or inducers of 
the caspase cascade in whole cells or tissues. The reagents and assays 
described herein are also useful for determining the chemosensitivity of 
human cancer cells to treatment with chemotherapeut ic drugs . The present 
invention also relates to novel fluorogenic and fluorescent reporter 
molecules and new enzyme assay processes that can be used to detect the 
activity of type 2 methionine aminopept idase , HIV protease, adenovirus 
protease, HSV-1 protease, HCMV protease and HCV protease. 
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TI Methods of treating psoriatic arthritis with chimeric anti-TNF 

antibodies 

AB Anti-TNF antibodies, fragments and regions thereof which are specific 

for human tumor necrosis factor-a (TNFa) and are useful in 
vivo diagnosis and therapy of a number of TNFa-mediated 

pathologies and conditions, as well as polynucleotides coding for murine 
and chimeric antibodies, methods of producing the antibody, methods of 
use of the anti-TNF antibody, or fragment, region or derivative thereof, 
in immunoassays and immunotherapeut ic approaches are provided. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



ACCESSION NUMBER: 
TITLE : 

INVENTOR (S) : 



PATENT ASSIGNEE (S) : 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



2003 : 289305 US PAT FULL 

Methods of treating psoriatic arthritis with chimeric 
anti-TNF antibodies 

Le, Junming, Jackson Heights, NY, UNITED STATES 

Vilcek, Jan, New York, NY, UNITED STATES 

Daddona, Peter, Menlo Park, CA, UNITED STATES 

Ghrayeb, John, Downingtown, PA, UNITED STATES 

Knight, David, Berwyn, PA, UNITED STATES 

Siegel, Scott, Westborough, MA, UNITED STATES 

New York University, New York, NY (U.S. corporation) 



NUMBER 



KIND 



DATE 



US 



US 2003204066 Al 20031030 

US 2003-371962 Al 20030221 (10) 

Division of Ser. No. US 2001-756398, filed on 8 Jan 
2001, PENDING Division of Ser. No. US 1998-133119, 
filed on 12 Aug 1998, GRANTED, Pat. No. US 6277969 
Division of Ser. No. US 1995-570674, filed on 11 Dec 
1995, ABANDONED Continuation-in-part of Ser. No. US 
1994-324799, filed on 18 Oct 1994, GRANTED, Pat. No. 
5698195 Continuation-in-part of Ser. No. US 
1994-192102, filed on 4 Feb 1994, GRANTED, Pat. No. US 
5656272 Continuation-in-part of Ser. No. US 
1994-192861, filed on 4 Feb 1994, GRANTED, Pat. No. US 
5919452 Continuation-in-part of Ser. No. US 
1994-192093, filed on 4 Feb 1994, GRANTED, Pat. No. US 
6284471 Continuation-in-part of Ser. No. US 1993-10406, 
filed on 2 9 Jan 1993, ABANDONED Continuation-in-part of 
Ser. No. US 1993-13413, filed on 2 Feb 1993, ABANDONED 
Continuation-in-part of Ser. No. US 1992-943852, filed 



DOCUMENT TYPE : 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS : 
EXEMPLARY CLAIM : 
NUMBER OF DRAWINGS : 
LINE COUNT: 



on 11 Sep 1992, ABANDONED Continuation-in-part of Ser. 

No. US 1992-853606, filed on 18 Mar 1992, ABANDONED 

Continuation-in-part of Ser. No. US 1991-670827, filed 

on 18 Mar 1991, ABANDONED 

Utility 

APPLICATION 

HAMILTON, BROOK, SMITH & REYNOLDS, P.C., 530 VIRGINIA 

ROAD, P.O. BOX 9133, CONCORD, MA, 01742-9133 

26 

1 

37 Drawing Page (s) 
5707 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L7 ANSWER 17 OF 12 6 USPATFULL on STN 
TI Treatment of osteoarthritis 

AB Agents with integrin-af f f ecting activity, including antibodies and 

molecules having the antigen-binding portion of such antibodies, are 
used to regulate inflammatory mediators, including TL-ip, IL-6, 
IL-8, nitric oxide, PGE . sub . 2 and MMPs . 
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TI Composition for the treatment of damaged tissue 

AB A pharmaceutical for use in damaged tissue, such as wound, treatment 

(e.g. healing) is described. The pharmaceutical comprising a composition 
which comprises: (a) a growth factor; and (b) an inhibitor 

agent/ and optionally (c) a pharmaceutically acceptable carrier, diluent 
or excipient; wherein the inhibitor agent can inhibit 

the action of at least one specific adverse protein (e.g. a specific 
protease) that is upregulated in a damaged tissue, such as a wound, 
environment . 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

ACCESSION NUMBER: 2003:283096 USPATFULL 

TITLE: Composition for the treatment 



of damaged tissue 



INVENTOR (S) 



PATENT ASSIGNEE ( S ) : 



Dack, Kevin Neil, Kent, UNITED KINGDOM 
Davies, Michael John, Kent, UNITED KINGDOM 
Fish, Paul Vincent, Kent, UNITED KINGDOM 
Huggins, Jonathan Paul, Kent, UNITED KINGDOM 
Mcintosh, Praser Stuart, Kent, UNITED KINGDOM 
Occleston, Nicholas Laurence, Kent, UNITED KINGDOM 
Pfizer Inc. (non-U. S. corporation) 



PATENT INFORMATION : 
APPLICATION INFO. : 
RELATED APPLN , INFO. 



NUMBER 



KIND 



DATE 



US 2003199440 Al 
US 2002-131985 Al 
Continuation of Ser . No. 
Nov 2 0 00, PENDING 



20031023 
20020425 (10) 
US 2000-725295, filed on 29 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE : 
FILE SEGMENT: 
LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS : 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



GB 1999-30768 19991229 
US 2000-186426P 20000302 (60) 

Utility 
APPLICATION 

PFIZER INC, 150 EAST 42ND STREET, 
NEW YORK, NY, 10017-5612 
29 
1 

19445 



5TH FLOOR 



STOP 49, 



L7 

TI 



AB 



ANSWER 19 OF 12 6 USPATFULL on STN 

Novel human G-protein coupled receptor, HGPRBMY14 , related to the orphan 
GPCR, GPR7 3 

The present invention provides novel polynucleotides encoding HGPRBMY14 
polypeptides, fragments and homologues thereof. Also provided are 
vectors, host cells, antibodies, and recombinant and synthetic methods 
for producing said polypeptides. The invention further relates to 
diagnostic and therapeutic methods for applying these novel HGPRBMY14 
polypeptides to the diagnosis, treatment, and/or prevention of various 
diseases and/or disorders related to these polypeptides. The invention 
further relates to screening methods for identifying agonists and 
antagonists of the polynucleotides and polypeptides of the present 
invention . 
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TI Methods of treating ulcerative colitis with chimeric anti-TNF antibodies 

AB Anti-TNF antibodies, fragments and regions thereof which are specific 

for human tumor necrosis factor-a (TNFoc) and are useful in 
vivo diagnosis and therapy of a number of TNFa- mediated 

pathologies and conditions, as well as polynucleotides coding for murine 
and chimeric antibodies, methods of producing the antibody, methods of 
use of the anti-TNF antibody, or fragment, region or derivative thereof, 
in immunoassays and immunotherapeut ic approaches are provided. 
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TI Methods of treating joint inflammation with chimeric anti-TNF antibodies 

AB Anti-TNF antibodies, fragments and regions thereof which are specific 

for human tumor necrosis factor-a (TNFot) and are useful in 
vivo diagnosis and therapy of a number of TNFa-mediated 

pathologies and conditions, as well as polynucleotides coding for murine 
and chimeric antibodies, methods of producing the antibody, methods of 
use of the anti-TNF antibody, or fragment, region or derivative thereof, 
in immunoassays and immunotherapeut ic approaches are provided. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT . 
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Methods of sustained treatment of fistulas in Crohn's disease with 
chimeric anti-TNF antibodies 



AB Anti-TNF antibodies, fragments and regions thereof which are specific 

for human tumor necrosis factor-a (TNFa) and are useful in 
vivo diagnosis and therapy of a number of TNFa-mediated 

pathologies and conditions, as well as polynucleotides coding for murine 
and chimeric antibodies, methods of producing the antibody, methods of 
use of the anti-TNF antibody, or fragment, region or derivative thereof, 
in immunoassays and immunotherapeutic approaches are provided. 
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Non-peptide somatostatin receptor ligands 

Non-peptide somatostatin receptor ligands with conf ormat ionally 
restricted side chains exhibiting high binding affinity toward 
somatostatin receptors are provided. The compounds exhibit a high 
selectivity and act as agonists at human subtype 2 somatostatin 
receptors. The compounds are long acting for advantageous use as 
medicaments in peripheral diseases where somatos tat inergic therapy is 
indicated. Furthermore, many of the compounds are lipophilic and are 



particularly useful for treating central nervous system and ophthalmic 
diseases where penetration of the blood brain and blood retinal barriers 
is required. It is a further object to describe the preferred 
stereoisomers of these somatostatin agonists and processes for their 
preparation. Further objects will become apparent from reading the 
following description. 
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TI Modified proinsulin variants and composition containing same 

AB IGF- I and insulin variants are provided that selectively bind to IGFBP-1 

or IGFBP-3 . These agonist variants are useful, for example, to improve 

the half-lives of IGF-I and insulin, respectively. 
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TI Humanized anti-TNF antibodies and peptides 

AB Anti-TNF antibodies, fragments and regions thereof which are specific 

for human tumor necrosis factor-a (TNFa) and are useful in 
vivo diagnosis and therapy of a number of TNFa-mediated 

pathologies and conditions, as well as polynucleotides coding for murine 
and chimeric antibodies, methods of producing the antibody, methods of 
use of the anti-TNF antibody, or fragment, region or derivative thereof, 
in immunoassays and immunotherapeut ic approaches are provided. 
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TI Purification of high molecular weight kininogen and the role of this agent 
in blood coagulation. 

AB Recent studies of individuals with high molecular weight (HMW) kininogen 
deficiency established the importance of this plasma protein for in vitro 
initiation of blood coagulation. In the present study, HMW-kininogen was 
highly purified from human plasma by monitoring its clot -promoting 
activity, using Fitzgerald trait plasma as a substrate. This preparation 
of HMW-kininogen revealed a single band on sodium dodecyl 

sulf ate-polyacrylamide gel electrophoresis (mol wt : 120,000) and released 
1% of its weight as bradykinin upon incubation with plasma kallikrein. 
HMW-kininogen specifically repaired impaired surf ace -mediated plasma 
reactions of Fitzgerald trait plasma, but did not affect those of Hageman 
trait and Fletcher trait plasma. Kinin release from HMW-kinnogen 
by trypsin, but not by plasma kallikrein, resulted in total loss of clot 
promoting activity. No inhibitors of coagulation were found when all kinin 
activity was removed from HMW-kininogen by trypsin. The roles of 
HMW-kininogen, Hageman factor (HF, Factor XII) , plasma prekallikrein 
(Fletcher factor) , and plasma thromboplastin antecedent (PTA, Factor XI) 
in blood coagulation were studied in a purified system. HMW-kininogen was 
absolutely required for activation of PTA by HF and ellagic acid. The 
yield of activated PTA was proportional to the amount of HF, 
HMW-kininogen, and PTA in the mixtures, suggesting that, to activate PTA, 
these three proteins might form a complex in the presence of ellagic acid. 
No fragmentation of HF was found under these conditions. In contrast to 
HF, HF-fragments (mol wt: 30,000) activated PTA in the absence of 
HMW-kininogen and ellagic acid. Thus, it appears that in the present study 
PTA was activated in two distinct ways. Which pathway is the major one in 
whole plasma remains to be determined. 
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TI Inhibition of angiogenesis by peptide analogs of 

high molecular weight kininogen domain 5 
AB Peptide analogs of the high molecular weight kininogen domain 

5 are potent inhibitors of angiogenesis . The 

peptides have the formula 

X . sub . 1 - (HGLGHGHEQQHGKGH) -X . sub .2 (I) 

wherein 

X.sub.l is from zero to 25 amino acids; 
X.sub.2 is from zero to 60 amino acids. 

Methods of inhibiting endothelial cell proliferation and 
angiogenesis are provided. 
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angiogenesis by antibody blocking the 



action of proangiogenic high-molecular-weight kininogen . 
AB Previously we demonstrated that domain 5 (D5) of high-molecular-weight 
kininogen (HK) inhibits neovascularization in the 

chicken chorioallantoic membrane (CAM) assay and further found that 
kallikrein cleaved HK (HKa) inhibited FGF2-and 

VEGF-induced neovascularization, and thus was antiangiogenic . In this 
study, we sought to demonstrate whether uncleaved HK stimulates 
neovascularization and thus is proangiogenic. The chick chorioallantoic 
membrane was used as an in ovo assay of angiogenesis. 



Low-molecular-weight kininogen stimulates angiogenesis 

, indicating that D5 is not involved. Bradykinin stimulates 
neovascularization equally to HK and LK and is likely to be responsible 
for the effect of HK. A murine monoclonal antibody to HK (C11C1) also 
recognizes a similar component in chicken plasma as detected by surface 
plasmon resonance. Angiogenesis induced by FGF2 and VEGF is 
inhibited by this monoclonal antibody and is a more potent 
inhibitor of neovascularization induced by VEGF than an integrin 
alphavbeta3 antibody (LM 609) . Our postulate that C11C1 inhibits 
the stimulation of angiogenesis by HK was confirmed when either 
C11C1 or D5 completely inhibited angiogenesis in the 

CAM induced by HK. Growth of human fibrosarcoma (HT-10 80) on the CAM was 
inhibited by GST-D5 and C11C1 . These results indicate HK is 
proangiogenic probably by releasing bradykinin and that a monoclonal 
antibody directed to HK could serve as an ant iangiogenic agent with a 
potential for inhibiting tumor angiogenesis and other 
angiogenesis -mediated disorders. 
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Inhibition of angiogenesis by antibody 

blocking the action of proangiogenic high-molecular- weight 
kininogen . 
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TI Apoptotic effect of cleaved high molecular weight kininogen is 

regulated by extracellular matrix proteins. 
AB We previously reported that cleaved high molecular weight 

kininogen (HKa) and its domain 5 (D5) inhibit 

critical steps required for angiogenesis and in vivo 

neovascularization (Colman et al . 2000: Blood 95:543-550). We have 
further shown that D5 is able to induce apoptosis of endothelial cells, 
which may represent a critical part of the anti-angiogenic activity of 
HKa and D5 (Guo et al , 2 001: Arterioscler Thromb Vase Biol 
21:1427-1433). In this study, we demonstrate that HKa- and 
D5 -induced apoptosis is closely correlated with their ant i -adhesive 
effect. An important new finding is that the apoptotic activity of 
HKa and D5 is highly regulated by their interactions with 
different extracellular matrix (ECM) proteins. HKa 

inhibited cell adhesion to vitronectin (Vn, 90%) and gelatin (Gel) 
(40%) , but it had no apparent effect on cell adhesion to fibronectin (Fn) . 
D5 showed a similar pattern on cell adhesion but was less potent than 
HKa. HKa induced apoptosis of endothelial cells grown 

on Vn and Gel but not cells grown on Pn which closely parallels with its 
anti -adhesive potency. Further results revealed that the anti-adhesive 
effect and the apoptotic effect of HKa are associated with its 
ability to inhibit phosphorylation of focal adhesion kinase 



(FAK) and paxillin, two important signal molecules required for cell 
adhesion and cell viability. We conclude that the ant i - adhesive activity 
of HKa and D5 is responsible for their apoptotic effect and that 
Vn is likely an ECM component that mediates the effect of HKa 
and D5 . 

Copyright 2003 Wiley-Liss, Inc. 
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Upregulation of Cdc2 and cyclin A during apoptosis of endothelial cells 
induced by cleaved high-molecular-weight kininogen. 
We (8) reported that the cleaved high-molecular- weight kininogen 
(HKa) and its domain 5 (D5) inhibited 

angiogenesis . Further studies (15) revealed that D5 could 
inhibit cell proliferation and induce apoptosis of proliferating 
endothelial cells, which together may represent a critical part of 
antiangiogenic activity of HKa and D5 . In the present study, we 
further examined the effect of HKa on cell cycle progression and 
cell viability. We report that HKa induced a significant 
upregulation of Cdc2 and cyclin A in proliferating endothelial cells, 
concurrent with a marked increase of Cdc2 activity. The increased 
expression of Cdc2 and cyclin A by HKa was not associated with 
an apparent change in cell cycle profiles of basic fibroblast growth 
factor-stimulated proliferating cells, but closely correlated with a 
marked increase of apoptosis, suggesting that the elevated Cdc2 activity 
is involved in HKa-induced apoptosis of proliferating 

endothelial cells. Our results support an emerging hypothesis that Cdc2 
and cyclin A are important regulators for cell cycle as well as for 



apoptosxs . 
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TI Kininostatin as an ant iangiogenic inhibitor: what we know and 
what we do not know. 

AB High-molecular-weight kininogen (HK) is a plasma protein 

consisting of six domains (designated D1-D6). It was first characterized 

as a precursor of bradykinin, a bioactive peptide that regulates many 

cardiovascular processes. HK can bind to endothelial cells where it can 

be cleaved by plasma kallikrein to release bradykinin contained within 

domain 4. The remaining portion of the molecule, cleaved HK, is 

designated HKa . While bradykinin has been intensively studied, 

the physiological implication of the generation of HKa is not 

clear. HKa has recently been shown to inhibit the 

important steps required for angiogenesis such as proliferation 

and migration of endothelial cells. The antiangiogenic activity of 

HKa has further been demonstrated in animal models in which 

HKa inhibits neovascularization. Because domain 5 (D5) 

of HKa reproduces the antiangiogenic effect of HKa, D5 

is named kininostatin for this novel function. In this review, we will 
briefly discuss the recent progress in the studies of the molecular 
mechanisms that mediate the antiangiogenic effect of HKa and D5 . 
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TI Inhibition of angiogenesis by a monoclonal antibody to 

kininogen as well as by kininostatin which block proangiogenic 
high molecular weight kininogen. 

AB High molecular weight kininogen (HK) exhibits two activities 
with respect to angiogenesis after cleavage by plasma 
kallikrein. Cleaved HK (HKa) and its cell-binding domain 5 
(D5), kininostatin, are potent antiangiogenic polypeptides. They 
inhibit endothelial cell migration/ proliferation and tube 
formation. HKa and D5 inhibit angiogenesis 



in the chicken chorioallantoic membrane (CAM) assay. D5 stimulates 
apoptosis and interferes with the cell cycle. In contrast, intact HK is 
proangiogenic by liberating bradykinin. A monoclonal antibody to HK can 
inhibit angiogenesis in the CAM assay, human colon 

carcinoma growing as a xenograft in nude mice, and murine hybridomas 
growing in syngeneic hosts. Not only are the tumors decreased in volume 
and weight to isotype controls but the mean vascular density is decreased. 
Thus, both D5 and its constituent peptide and monoclonal antibody have 
potential for inhibiting angiogenesis and tumor growth 
in human therapy. 
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TI The antiangiogenic activity of cleaved high molecular weight 
kininogen is mediated through binding to endothelial cell 
tropomyosin . 

AB Conf ormationally altered proteins and protein fragments derived from the 
extracellular matrix and hemostatic system may function as naturally 
occurring angiogenesis inhibitors. One example of 
such a protein is cleaved high molecular weight kininogen ( 
HKa) . HKa inhibits angiogenesis by 

inducing apoptosis of proliferating endothelial cells, effects mediated 
largely by HKa domain 5. However, the mechanisms underlying the 
antiangiogenic activity of HKa have not been characterized, and 
its binding site on proliferating endothelial cells has not been defined. 
Here, we report that the induction of endothelial cell apoptosis by 
HKa, as well as the antiangiogenic activity of HKa in 
the chick chorioallantoic membrane, was inhibited completely by 
antitropomyosin monoclonal antibody TM-311. TM-311 also blocked the 
high-affinity Zn2 + -dependent binding of HKa to both purified 
tropomyosin and proliferating endothelial cells. Confocal microscopic 
analysis of endothelial cells stained with monoclonal antibody TM-311, as 
well as biotin labeling of cell surface proteins on intact endothelial 
cells, revealed that tropomyosin exposure was enhanced on the surface of 
proliferating cells. These studies demonstrate that the antiangiogenic 
effects of HKa depend on high-affinity binding to endothelial 
cell tropomyosin. 
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TI Histidine-proline-rich glycoprotein has potent ant iangiogenic activity 
mediated through the histidine-proline -rich domain. 

AB Histidine-proline-rich glycoprotein (HPRG) is an abundant multidomain 
plasma protein evolutionari ly related to high-molecular-weight 
kininogen. The cleaved form 'of high-molecular-weight 
kininogen has recently been demonstrated to exhibit ant iangiogenic 
activities in vitro (J. C. Zhang et al . , FASEB J., 14: 2589-2600, 2000), 
mediated primarily through domain 5. HPRG contains a histidine-proline- 
rich (H/P) domain with sequence and functional similarities to HKa 
-D5 . We hypothesized that HPRG may also have ant iangiogenic properties, 
localized within its H/P domain. The H/P domain is highly conserved among 
species, and because rabbit H/P domain is more resistant to internal 
proteolytic cleavage than the human domain, the rabbit HPRG (rbHPRG) was 
primarily used to assess the antiangiogenic activity of HPRG. Rabbit HPRG 
inhibited human umbilical vein endothelial cell (HUVEC) tube 
formation stimulated by fibroblast growth factor-2 (FGF-2) or vascular 
endothelial growth factor on a Matrigel surface as well as cell 
proliferation of FGF-2 stimulated HUVEC s . The antiangiogenic activity of 
rbHPRG was localized to the H/P domain by use of proteolytic fragments of 
rbHPRG and was further confirmed and characterized in two in vivo models 
of angiogenesis : the chorioallantoic membrane of the chick assay 
and the mouse Matrigel plug assay. Caspase-3 activation was observed in 
HUVECs stimulated with FGF-2 in the presence of rbHPRG, suggesting that 
apoptosis of activated endothelial cells may be one of the mechanisms 
underlying its antiangiogenic activity. Finally, the H/P domain of rbHPRG 
reduced tumor cell number when tumor cells were co - inoculated in the 
Matrigel plug assay. In conclusion, the H/P domain within HPRG induces 
the apoptosis of activated endothelial cells leading to potent 
antiangiogenic effects. 
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Inhibition of angiogenesis by two-chain high molecular 
weight kininogen (HKa) and kininogen-derived 

polypeptides . 

We recently reported that the two-chain form of human high molecular 
weight kininogen (HKa) inhibits 

angiogenesis by inducing endothelial cell apoptosis (Zhang et al . 

2 000) . This property appears to be primarily conferred by HKa 

domain 5 (HKa D5) . In this manuscript, we further characterize 

the activity of these polypeptides toward proliferating endothelial cells, 

as well as their in vivo anti -angiogenic activity in the chick 

chorioallantoic membrane (CAM) . We also demonstrate that short peptides 

derived from endothelial cell binding regions in HKa domains 3 

and 5 inhibit endothelial cell proliferation and induce 

endothelial cell apoptosis. Like HKa and HKa D5 , 

peptides derived from the latter domain induce endothelial cell apoptosis 
in a Zn (2+) -dependent manner, while those derived from domain 3 function 
independently of Zn2 + . The implications of these findings to the 
regulation of angiogenesis and development of anti -angiogenic 
therapeutics are discussed. 
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TI Role of the light chain of high molecular weight kininogen in 
adhesion, cell -as sociated proteolysis and angiogenesis. 

AB Cleavage of high molecular weight kininogen (HK) by plasma 

kallikrein results in a light chain and a heavy chain (HK) . The light 
chain has two domains: D6 , which binds (pre ) kallikrein , and D5 , which 
binds to anionic surfaces, including heparin as well as zinc. Initially, 
HK was thought to be important for surf ace -act ivated coagulation. 
HKa or D5 binds to the urokinase receptor on endothelial cells, 
thereby enhancing the conversion of prourokinase to urokinase by 
kallikrein, and, thus, cell -associated fibrinolysis. HKa or D5 
is antiadhesive by competing with vitronectin binding to the urokinase 



receptor and/ 
endothelial c 
angiogenesis , 
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or forming a complex with vitronectin. D5 inhibits 
ell migration, proliferation, tube formation and 
thus modulating inflammation and neovascularization. 
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Two-chain high molecular weight kininogen induces endothelial 
cell apoptosis and inhibits angiogenesis: partial 
activity within domain 5. 

We previously reported that the binding of two-chain high molecular weight 
kininogen (HKa) to endothelial cells may occur through 

interactions with endothelial urokinase receptors . Since the binding of 

urokinase to urokinase receptors activates signaling responses and may 

stimulate mitogenesis, we assessed the effect of HKa binding on 

endothelial cell proliferation. Unexpectedly, HKa 

inhibited proliferation in response to several growth factors, 

with 50% inhibition caused by approximately 10 nM HKa. 

This activity was Zn(2 + ) dependent and not shared by either single-chain 
high molecular weight kininogen (HK) or low molecular weight 
kininogen. HKa selectively inhibited the 

proliferation of human umbilical vein and dermal microvascular endothelial 
cells, but did not affect that of umbilical vein or human aortic smooth 
muscle cells, trophoblast s , fibroblasts, or carcinoma cells. 
Inhibition of endothelial proliferation by HKa was 

associated with endothelial cell apoptosis and unaffected by antibodies 
that block the binding of HK or HKa to any of their known 

endothelial receptors. Recombinant HK domain 5 displayed activity similar 
to that of HKa. In vivo, HKa inhibited 

neovascularization of subcutaneously implanted Matrigel plugs, as well as 
rat corneal angiogenesis. These results demonstrate that 
HKa is a novel inhibitor of angiogenesis, 

whose activity is dependent on the unique conformation of the two-chain 
molecule . 
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Domain 5 of high molecular weight kininogen (kininostat in) 
down-regulates endothelial cell proliferation and migration and 
inhibits angiogenesis . 

We have demonstrated that high molecular weight kininogen (HK) 

binds specifically on endothelial cells to domain 2/3 of the urokinase 

receptor (uPAR) . Inhibition by vitronectin suggests that 

kallikrein-cleaved HK (HKa) is ant iadhes ive . Plasma kallikrein 

bound to HK cleaves prourokinase to urokinase, initiating cell -associated 

fibrinolysis. We postulated that HK cell binding domains would 

inhibit angiogenesis. We found that recombinant domain 

5 (D5) inhibited endothelial cell migration toward vitronectin 

85% at 0.27 microM with an IC(50) (concentration to yield 50% 

inhibition) = 0.12 microM. A D5 peptide/ G486-K502, showed an 

IC(50) = 0.2 microM, but a 25-mer peptide from a D3 cell binding domain 

only inhibited migration 10% at 139 microM (IC(50) > 50 microM). 

D6 exhibited weaker inhibitory activity (IC(50) = 0.50 microM) . 

D5 also potently inhibited endothelial cell proliferation with 

an IC(50) = 30 nM, while D3 and D6 were inactive. Using deletion mutants 

of D5 , we localized the smallest region for full activity to H441-D474. 

To further map the active region, we created a molecular homology model of 

D5 and designed a series of peptides displaying surface loops. Peptide 

440-455 was the most potent (IC(50) = 100 nM) in inhibiting 

proliferation but did not inhibit migration. D5 

inhibited angiogenesis stimulated by fibroblast growth 

factor FGF2 (97%) in a chicken chorioallantoic membrane assay at 270 nM, 
and peptide 400-455 was also inhibitory (79%) . HK D5 (for which 
we suggest the designation, "kininos tatin " ) is a potent inhibitor 
of endothelial cell migration and proliferation in vitro and of 
angiogenesis in vivo. (Blood. 2000;95:543-550) 
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Histidine proline rich, glycoprotein (HPRG) as an ant i -angiogenic and 
anti -tumor agent 

Histidine Proline Rich Glycoprotein (HPRG) polypeptides or fragments 
thereof including pentapeptide fragments and multimers thereof, and 
other biologically active derivatives of HPRG are ant i - angiogenic . These 
compounds may be used to inhibit angiogenesis or 
treat a disease or condition in which angiogenesis is 

pathogenic. These compounds therefore have anti-tumor activity and are 
used in methods for inhibiting the growth of primary tumors or 
metastases. Antibodies specific for epitopes of the His-Pro rich domain 
of HPRG are stimulators of angiogenesis and are useful for 
promoting neovascularization in pertinent disease states. 
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TI A pharmaceutical composition used to inhibit 

angiogenesis, inhibit endothelial cell proliferation, 

and induce endothelial cell apoptosis - 
AN AAY81999 peptide DGENE 

AB The present sequence is derived from human two-chain high molecular 
weight kininogen (HKa) domain 5 . HKa is 

product of high molecular weight kininogen (HK) cleavage by 
plasma kallikrein. HK is a 120 kD glycoprotein which binds with high 
affinity to endothelial cells. Hka or a synthetic compound 
comprising the present sequence may be used in a pharmaceutical 
composition for inhibiting angiogenesis. 

Angiogenesis occurs in a number of disease states, such as tumour 
formation and expansion, and certain ocular disorders. It can also occur 
in a rheumatoid joint, hastening joint destruction by allowing an influx 
of leukocytes. The composition may inhibit angiogenesis 
by inhibiting endothelial cell proliferation or by inducing 
endothelial cell apoptosis. Peptides used in the compostion may be 
recombinant peptides, natural peptides, or synthetic peptides. They may 
also be chemically synthesised, using, for example, solid phase synthesis 
methods . 
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TI A pharmaceutical composition used to inhibit 

angiogenesis, inhibit endothelial cell proliferation, 

and induce endothelial cell apoptosis - 
AN AAY81998 peptide DGENE 

AB The present sequence is derived from human two-chain high molecular 
weight kininogen (HKa) domain 5. HKa is 

product of high molecular weight kininogen (HK) cleavage by 
plasma kallikrein. HK is a 120 kD glycoprotein which binds with high 
affinity to endothelial cells. Hka or a synthetic compound 
comprising the present sequence may be used in a pharmaceutical 
composition for inhibiting angiogenesis. 

Angiogenesis occurs in a number of disease states, such as tumour 
formation and expansion, and certain ocular disorders . It can also occur 
in a rheumatoid joint, hastening joint destruction by allowing an influx 
of leukocytes . The composition may inhibit angiogenesis 
by inhibiting endothelial cell proliferation or by inducing 
endothelial cell apoptosis. Peptides used in the compostion may be 
recombinant peptides, natural peptides , or synthetic peptides. They may 
also be chemically synthesised, using, for example, solid phase synthesis 
methods . 
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TI A pharmaceutical composition used to inhibit 

angiogenesis, inhibit endothelial cell proliferation, 

and induce endothelial cell apoptosis - 
AN AAY81997 peptide DGENE 

AB The present sequence is derived from human high molecular weight 
kininogen (HK) domain 5. HK is a 120 kD glycoprotein which binds 
with high affinity to endothelial cells, where it is cleaved to 
two- chain high molecular weight kininogen (HKa) by 
plasma kallikrein. Hka or a synthetic compound comprising the 
present sequence may be used in a pharmaceutical composition for 
inhibiting angiogenesis . Angiogenesis occurs 



in a number of disease states, such as tumour formation and expansion, 
and certain ocular disorders. It can also occur in a rheumatoid joint/ 
hastening joint destruction by allowing an influx of leukocytes. The 
composition may inhibit angiogenesis by 

inhibiting endothelial cell proliferation or by inducing 
endothelial cell apoptosis. Peptides used in the compostion may be 
recombinant peptides, natural peptides, or synthetic peptides. They may 
also be chemically synthesised, using, for example, solid phase synthesis 
methods . 
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A pharmaceutical composition used to inhibit 
angiogenesis, inhibit endothelial cell proliferation, 
and induce endothelial cell apoptosis - 
AAY81996 peptide DGENE 

The present sequence is derived from human high molecular weight 
kininogen (HK) domain 5. HK is a 120 kD glycoprotein which binds 
with high affinity to endothelial cells, where it is cleaved to 
two-chain high molecular weight kininogen (HKa) by 
plasma kallikrein. Hka or a synthetic compound comprising the 
present sequence may be used in a pharmaceutical composition for 
inhibiting angiogenesis. Angiogenesis occurs 

in a number of disease states, such as tumour formation and expansion, 
and certain ocular disorders. It can also occur in a rheumatoid joint, 
hastening joint destruction by allowing an influx of leukocytes. The 
composition may inhibit angiogenesis by 

inhibiting endothelial cell proliferation or by inducing 
endothelial cell apoptosis. Peptides used in the compostion may be 
recombinant peptides, natural peptides, or synthetic peptides. They may 
also be chemically synthesised, using, for example, solid phase synthesis 
methods . 
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TI A pharmaceutical composition used to inhibit 



angiogenesis , inhibit endothelial cell proliferation, 
and induce endothelial cell apoptosis - 
AN AAY81995 peptide DGENE 

AB The present sequence is derived from human high molecular weight 
kininogen (HK) domain 5. HK is a 120 kD glycoprotein which binds 
with high affinity to endothelial cells, where it is cleaved to 
two-chain high molecular weight kininogen (HKa) by 
plasma kallikrein. Hka or a synthetic compound comprising part 
or all of the present sequence may be used in a pharmaceutical 
composition for inhibiting angiogenesis . 

Angiogenesis occurs in a number of disease states, such as tumour 
formation and expansion, and certain ocular disorders. It can also occur 
in a rheumatoid joint, hastening joint destruction by allowing an influx 
of leukocytes. The composition may inhibit angiogenesis 
by inhibiting endothelial cell proliferation or by inducing 
endothelial cell apoptosis . Peptides used in the compostion may be 
recombinant peptides, natural peptides, or synthetic peptides. They may 
also be chemically synthesised, using, for example, solid phase synthesis 
methods . 
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TI A pharmaceutical composition used to inhibit 

angiogenesis, inhibit endothelial cell proliferation, 

and induce endothelial cell apoptosis - 
AN AAY81994 peptide DGENE 

AB The present sequence is derived from human high molecular weight 
kininogen (HK) domain 5. HK is a 120 kD glycoprotein which binds 
with high affinity to endothelial cells, where it is cleaved to 
two-chain high molecular weight kininogen (HKa) by 
plasma kallikrein. Hka or a synthetic compound comprising part 
or all of the present sequence may be used in a pharmaceutical 
composition for inhibiting angiogenesis. 

Angiogenesis occurs in a number of disease states, such as tumour 
formation and expansion, and certain ocular disorders. It can also occur 
in a rheumatoid joint, hastening joint destruction by allowing an influx 
of leukocytes . The composition may inhibit angiogenesis 
by inhibiting endothelial cell proliferation or by inducing 
endothelial cell apoptosis. Peptides used in the compostion may be 
recombinant peptides, natural peptides, or synthetic peptides. They may 
also be chemically synthesised, using, for example, solid phase synthesis 
methods . 
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TI A pharmaceutical composition used to inhibit 

angiogenesis, inhibit endothelial cell proliferation, 

and induce endothelial cell apoptosis - 
AN AAY819 93 peptide DGENE 

AB The present sequence is derived from human high molecular weight 
kininogen (HK) domain 5. HK is a 12 0 kD glycoprotein which binds 
with high affinity to endothelial cells, where it is cleaved to 
two-chain high molecular weight kininogen (HKa) by 
plasma kallikrein . Hka or a synthetic compound comprising part 
or all of the present sequence may be used in a pharmaceutical 
composition for inhibiting angiogenesis . 

Angiogenesis occurs in a number of disease states, such as tumour 
formation and expansion, and certain ocular disorders. It can also occur 
in a rheumatoid joint, hastening joint destruction by allowing an influx 
of leukocytes. The composition may inhibit 
angiogenesis by inhibiting endothelial cell 

proliferation or by inducing endothelial cell apoptosis. Peptides used in 
the compostion may be recombinant peptides, natural peptides, or 
synthetic peptides. They may also be chemically synthesised, using, for 
example, solid phase synthesis methods. 
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TI A pharmaceutical composition used to inhibit 

angiogenesis, inhibit endothelial cell proliferation, 

and induce endothelial cell apoptosis - 
AN AAY81992 peptide DGENE 

AB The present sequence is derived from human high molecular weight 
kininogen (HK) domain 5. HK is a 120 kD glycoprotein which binds 
with high affinity to endothelial cells, where it is cleaved to 
two-chain high molecular weight kininogen (HKa) by 
plasma kallikrein. Hka or a synthetic compound comprising part 
or all of the present sequence may be used in a pharmaceutical 
composition for inhibiting angiogenesis. 

Angiogenesis occurs in a number of disease states, such as 

tumour formation and expansion, and certain ocular disorders. It can also 

occur in a rheumatoid joint, hastening joint destruction by allowing an 

influx of leukocytes. The composition may inhibit 

angiogenesis by inhibiting endothelial cell 

proliferation or by inducing endothelial cell apoptosis. Peptides used 
in the compostion may be recombinant peptides, natural peptides, or 



synthetic peptides. They may also be chemically synthesised, 
example, solid, phase synthesis methods. 
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A pharmaceutical composition used to inhibit 
angiogenesis, inhibit endothelial cell proliferation, 
and induce endothelial cell apoptosis - 
AAB06337 Protein DGENE 

The present sequence is derived from human two-chain high molecular 
weight kininogen (HKa) domain 5 . HKa is 

product of high molecular weight kininogen (HK) cleavage by 
plasma kallikrein. HK is a 120 kD glycoprotein which binds with high 
affinity to endothelial cells. Hka or a synthetic compound 
comprising the present sequence may be used in a pharmaceutical 
composition for inhibiting angiogenesis. 

Angiogenesis occurs in a number of disease states, such as tumour 
formation and expansion, and certain ocular disorders. It can also occur 
in a rheumatoid joint, hastening joint destruction by allowing an influx 
of leukocytes . The composition may inhibit angiogenesis 
by inhibiting endothelial cell proliferation or by inducing 
endothelial cell apoptosis. Peptides used in the compostion may be 
recombinant peptides, natural peptides, or synthetic peptides. They may 
also be chemically synthesised, using, for example, solid phase synthesis 
methods . 

AAB06337 Protein DGENE 

A pharmaceutical composition used to inhibit 
angiogenesis, inhibit endothelial cell 

proliferation, and induce endothelial cell apoptosis - 
McCrae R K 
(UTEM)UNIV TEMPLE. 
MCCRAE R K. 
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Apoptotic effect of cleaved high molecular weight kininogen is 
regulated by extracellular matrix proteins. 

We previously reported that cleaved high molecular weight 
kininogen (HKa) and its domain 5 (D5) inhibit 
critical steps required for angiogenesis and in vivo 

neovascularization (Colman et al . [2000]: Blood 95:543-550). We have 
further shown that D5 is able to induce apoptosis of endothelial cells, 



which may represent a critical part of the ant iangiogenic activity of 
HKa and D5 (Guo et al . [2001] : Arterioscler Thromb Vase Biol 
21:1427-1433) . In this study, we demonstrate that HKa- and 
D5 -induced apoptosis is closely correlated with their anti - adhes ive 
effect. An important new finding is that the apoptotic activity of 
HKa and D5 is highly regulated by their interactions with 
different extracellular matrix (ECM) proteins. H Ka inhibited 
cell adhesion to vitronectin (Vn, 90%) and gelatin (Gel) (40%) , but it had 
no apparent effect on cell adhesion to fibronectin (Fn) . D5 showed a 
similar pattern on cell adhesion but was less potent than HKa. 
HKa induced apoptosis of endothelial cells grown on Vn and Gel but 
not cells grown on Fn which closely parallels with its antiadhesive 
potency. Further results revealed that the ant i - adhesive effect and the 
apoptotic effect of HKa are associated with its ability to 
inhibit phosphorylation of focal adhesion kinase (FAK) and 
paxillin, two important signal molecules required for cell adhesion and 
cell viability. We conclude that the anti -adhesive activity of HKa 
and D5 is responsible for their apoptotic effect and that Vn is likely an 
ECM component that mediates the effect of HKa and D5 . . COPYRGT . 
2003 Wiley-Liss, Inc. 
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TI Upregulation of Cdc2 and cyclin A during apoptosis of endothelial cells 

induced by cleaved high-molecular-weight kininogen. 
AB We (8) reported that the cleaved high-molecular-weight kininogen 

(HKa) and its domain 5 (D5) inhibited 

angiogenesis . Further studies (15) revealed that D5 could 
inhibit cell proliferation and induce apoptosis of proliferating 
endothelial cells, which together may represent a critical part of 
antiangiogenic activity of HKa and D5 . In the present study, we 
further examined the effect of HKa on cell cycle progression and 
cell viability. We report that HKa induced a significant 
upregulation of Cdc2 and cyclin A in proliferating endothelial cells, 
concurrent with a marked increase of Cdc2 activity. The increased 
expression of Cdc2 and cyclin A by HKa was not associated with 
an apparent change in cell cycle profiles of basic fibroblast growth 
factor-stimulated proliferating cells, but closely correlated with a 
marked increase of apoptosis, suggesting that the elevated Cdc2 activity 
is involved in HKa-induced apoptosis of proliferating 

endothelial cells. Our results support an emerging hypothesis that Cdc2 
and cyclin A are important regulators for cell cycle as well as for 
apoptosis . 
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TI Kininostatin as an ant iangiogenic inhibitor: 

what we do not know. 
AB High-molecular-weight kininogen (HK) is a plasma protein 

consisting of six domains (designated D1-D6) . It was first characterized 
as a precursor of bradykinin, a bioactive peptide that regulates many 
cardiovascular processes. HK can bind to endothelial cells where it can be 
cleaved by plasma kallikrein to release bradykinin contained within domain 
4. The remaining portion of the molecule, cleaved HK, is designated 
HKa. While bradykinin has been intensively studied, the 
physiological implication of the generation of HKa is not clear. 
HKa has recently been shown to inhibit the important 
steps required for angiogenesis such as proliferation and 
migration of endothelial cells. The antiangiogenic activity of HKa 
has further been demonstrated in animal models in which HKa 
inhibits neovascularization. Because domain 5 (D5) of HKa 
reproduces the antiangiogenic effect of HKa, D5 is named 
kininostatin for this novel function. In this review, we will briefly 
discuss the recent progress in the studies of the molecular mechanisms 
that mediate the antiangiogenic effect of HKa and D5 . . COPYRGT . 
2002 Elsevier Science B.V. All rights reserved. 
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TI Inhibition of angiogenesis by a monoclonal antibody to 

kininogen as well as by kininostatin which block proangiogenic 
high molecular weight kininogen. 

AB High molecular weight kininogen (HK) exhibits two activities 
with respect to angiogenesis after cleavage by plasma 
kallikrein. Cleaved HK (HKa) and its cell-binding domain 5 (D5) , 
kininostatin, are potent ant iangiogenic polypeptides. They inhibit 
endothelial cell migration, proliferation and tube formation. HKa 
and D5 inhibit angiogenesis in the chicken 

chorioallantoic membrane (CAM) assay. D5 stimulates apoptosis and 
interferes with the cell cycle. In contrast, intact HK is proangiogenic by 
liberating bradykinin. A monoclonal antibody to HK can inhibit 
angiogenesis in the CAM assay, human colon carcinoma growing as a 
xenograft in nude mice, and murine hybridomas growing in syngeneic hosts 
Not only are the tumors decreased in volume and weight to isotype controls 
but the mean vascular density is decreased. Thus, both D5 and its 
constituent peptide and monoclonal antibody have potential for 
inhibiting angiogenesis and tumor growth in human 

therapy. . COPYRGT . 2002 Elsevier Science B.V. All rights reserved 
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TI The ^ antiangiogenic activity of cleaved high molecular weight 
kininogen is mediated through binding to endothelial cell 
tropomyosin . 

AB Conformational^ altered proteins and protein fragments derived from the 
extracellular matrix and hemostatic system may function as naturally 
occurring angiogenesis inhibitors. One example of such 
a protein is cleaved high molecular weight kininogen ( 
HKa) . HKa inhibits angiogenesis by 

inducing apoptosis of proliferating endothelial cells, effects mediated 
largely ^ by HKa domain 5. However, the mechanisms underlying the 
antiangiogenic activity of HKa have not been characterized, and 
its binding site on proliferating endothelial cells has not been defined 
Here, we report that the induction of endothelial cell apoptosis by 
HKa, as well as the antiangiogenic activity of HKa in 
the ^ chick chorioallantoic membrane, was inhibited completely by 
antitropomyosin monoclonal antibody TM-311. TM-311 also blocked the 
high-affinity Zn (2 +) -dependent binding of HKa to both purified 
tropomyosin and proliferating endothelial cells. Confocal microscopic 
analysis of endothelial cells stained with monoclonal antibody TM-311 as 
well as biotin labeling of cell surface proteins on intact endothelial 
cells, revealed that tropomyosin exposure was enhanced on the surface of 
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Histidine-proline-rich glycoprotein has potent antiangiogenic activity 
mediated through the histidine-proline-rich domain. 

Histidine-proline-rich glycoprotein (HPRG) is an abundant multi-domain 
plasma protein evolutionarily related to high-molecular-weight 
kininogen. The cleaved form of high-molecular-weight 

kininogen has recently been demonstrated to exhibit antiangiogenic 
activities in vitro (J. C. Zhang et al . , FASEB J., 14: 2589-2600, 2000), 
mediated primarily through domain 5. HPRG contains a hist idine -proline - ' 
rich (H/P) domain with sequence and functional similarities to HKa 
-D5. We hypothesized that HPRG may also have antiangiogenic properties, 
localized within its H/P domain. The H/P domain is highly conserved among 
species, and because rabbit H/P domain is more resistant to internal 
proteolytic cleavage than the human domain, the rabbit HPRG (rbHPRG) was 
primarily used to assess the antiangiogenic activity of HPRG. Rabbit HPRG 
inhibited human umbilical vein endothelial cell (HUVEC) tube 
formation stimulated by fibroblast growth factor-2 ( FGF-2 ) or vascular 
endothelial growth factor on a Matrigel surface as well as cell 
proliferation of FGF-2 stimulated HUVEC s . The antiangiogenic activity of 
rbHPRG was localized to the H/P domain by use of proteolytic fragments of 
rbHPRG^and was further confirmed and characterized in two in vivo models 
of angiogenesis : the chorioallantoic membrane of the chick assay 
and the mouse Matrigel plug assay. Caspase-3 activation was observed in 
HUVECs stimulated with FGF-2 in the presence of rbHPRG, suggesting that 
apoptosis of activated endothelial cells may be one of the mechanisms 
underlying its antiangiogenic activity. Finally, the H/P domain of rbHPRG 
reduced tumor cell number when tumor cells were co- inoculated in the 
Matrigel plug assay. In conclusion, the H/P domain within HPRG induces the 
apoptosis of activated endothelial cells leading to potent antiangiogenic 
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Inhibition of angiogenesis by two-chain high molecular 
weight kininogen (HKa) and kininogen-derived 

polypeptides . 

We recently reported that the two-chain form of human high molecular 
weight kininogen (HKa) inhibits 

angiogenesis by inducing endothelial cell apoptosis (Zhang et al . 
2000) . This property appears to be primarily conferred by HKa 
domain 5 (HKa D5 ) . In this manuscript, we further characterize 
the activity of these polypeptides toward proliferating endothelial 
as well as their in vivo ant i -angiogenic activity in the chick 
chorioallantoic membrane (CAM) . We also demonstrate that short peptid 
derived from endothelial cell binding regions in HKa domains 3 
and 5 inhibit endothelial cell proliferation and induce 
endothelial cell apoptosis. Like HKa and HKa D5 , 

peptides derived from the latter domain induce endothelial cell 
in a Zn (2+) -dependent manner, while those derived from domain 3 
independently of Zn(2+). The implications of these findings to the 
regulation of angiogenesis and development of anti -angiogenic 
therapeutics are discussed. 
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Role of the light chain of high molecular weight kininogen in 
adhesion, cell - as sociated proteolysis and angiogenesis. 
Cleavage ^ of high molecular weight kininogen (HK) by plasma 
kallikrein results in a light chain and a heavy chain (HK) . The light 
chain has two domains: D6, which binds (pre) kallikrein, and D5 which 
binds to anionic surfaces, including heparin as well as zinc. Initially 
HK was thought to be important for surface-activated coagulation. 
HKa or D5 binds to the urokinase receptor on endothelial cells 
thereby enhancing the conversion of prourokinase to urokinase by 
kallikrein, and, thus, cell -associated fibrinolysis. HKa or D5 
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Two-chain high molecular weight kininogen induces endothelial 
cell apoptosis and inhibits angiogenesis: Partial 
activity within domain 5. 

We previously reported that the binding of two-chain high molecular weight 
kininogen (HKa) to endothelial cells may occur through 

interactions with endothelial urokinase receptors. Since the binding of 
urokinase to urokinase receptors activates signaling responses and may 
stimulate mitogenesis, we assessed the effect of HKa binding on 
endothelial cell proliferation. Unexpectedly, HKa 
inhibited proliferation in response to several growth factors, 
with 5 0% inhibition caused by .apprx.10 nM HKa. This 

activity was Zn2+ dependent and not shared by either single-chain high 
molecular weight kininogen (HK) or low molecular weight 
kininogen. HKa selectively inhibited the 

proliferation of human umbilical vein and dermal microvascular endothelial 
cells, but did not affect that of umbilical vein or human aortic smooth 
muscle cells, trophoblasts , fibroblasts, or carcinoma cells. 
Inhibition of endothelial proliferation by HKa was 

associated with endothelial cell apoptosis and unaffected by antibodies 
that block the binding of HK or HKa to any of their known 

endothelial receptors. Recombinant HK domain 5 displayed activity similar 
to that of HKa. In vivo, HKa inhibited 

neovascularization of subcutaneous ly implanted Matrigel plugs, as well as 
rat corneal angiogenesis. These results demonstrate that 
HKa is a novel inhibitor of angiogenesis, 

whose activity is dependent on the unique conformation of the two-chain 
molecule . 
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Domain 5 of high molecular weight kininogen (kininostatin) down- 
regulates endothelial cell proliferation and migration and 
inhibits angiogenesis . 

We have demonstrated that high molecular weight kininogen (HK) 
binds specifically on endothelial cells to domain 2/3 of the urokinase 
receptor (uPAR) . Inhibition by vitronectin suggests that 
kallikrein-cleaved HK (HKa) is ant iadhes ive . Plasma kallikrein 
bound to HK cleaves prourokinase to urokinase, initiating cell -associated 
fibrinolysis. We postulated that HK cell binding domains would 
inhibit angiogenesis. We found that recombinant domain 5 
(D5) inhibited endothelial cell migration toward vitronectin 85% 
at 0.27 uM with an IC50 (concentration to yield 50% inhibition 
) =0.12 u.M. A D5 peptide, G486-K502, showed an IC50 = 0.2 uM, but a 
25-mer peptide from a D3 cell binding domain only inhibited 
migration 10% at 139 uM (IC50 > 50 fiM) . D6 exhibited weaker 
inhibitory activity (IC50 = 0.50 \.iM) . D5 also potently 
inhibited endothelial cell proliferation with an IC50 = 30 nM, 
while D3 and D6 were inactive. Using deletion mutants of D5 , we localized 
the smallest region for full activity to H441-D474. To further map the 
active region, we created a molecular homology model of D5 and designed a 
series of peptides displaying surface loops. Peptide 440-455 was the most 
potent (IC50 = 100 nM) In inhibiting proliferation but did not 
inhibit migration. D5 inhibited angiogenesis 

stimulated by fibroblast growth factor FGF2 (97%) in a chicken 
chorioallantoic membrane assay at 270 nM, and peptide 400-455 was also 
inhibitory (79%) . HK D5 (for which we suggest the designation, 
'kininostatin') is a potent inhibitor of endothelial cell 
migration and proliferation in vitro and of angiogenesis in 
vivo . 

2000028682 



ACCESSION NUMBER 
TITLE : 



AUTHOR : 

CORPORATE SOURCE: 



SOURCE : 



COUNTRY : 
DOCUMENT TYPE : 
FILE SEGMENT: 

LANGUAGE : 
SUMMARY LANGUAGE : 



EMBASE 

Domain 5 of high molecular weight kininogen 
(kininostatin) down- regulates endothelial cell 
proliferation and migration and inhibits 
angiogenesis . 

Colman R.W.; Jameson B.A.; Lin Y.; Johnson D. ; Mousa S.A. 

R.W. Colman, Sol Sherry Thrombosis Res. Center, Temple 

University School of Medicine, 3400 North Broad St, 

Philadelphia, PA 19140, United States. 

colmanr@astro . temple . edu 

Blood, (15 Jan 2000) 95/2 (543-550) . 

Ref s : 52 

ISSN: 0006-4971 CODEN : BLOOAW 
United States 
Journal; Article 

Hematology 

Clinical Biochemistry 



025 
029 

English 
English 



L17 
TI 



AN 
AB 



ANSWER 3 2 OF 3 2 WPIDS COPYRIGHT 2 0 04 THOMSON DERWENT on STN 

New _ tropomyosin-related ant iangiogenic receptor polypeptide, useful for 

inhibiting endothelial cell migration, invasion, proliferation or 

angiogenesis, inducing endothelial cell apoptosis, or treating 

tumors or cancer. 

2004-090604 [09] WPIDS 

WO2003077872 A UPAB : 20040205 

NOVELTY - An isolated tropomyosin-related ant iangiogenic receptor 



polypeptide or peptide, is new. 

DETAILED DESCRIPTION - The tropomyosin (Tpm) -related ant iangiogenic 
receptor polypeptide or peptide: 

(a) is a fragment of a full-length native Tpm protein expressed on 
the surface of endothelial cells, or a variant of the fragment; 

(b) has a molecular mass of about 17 kDa and corresponds in its 
sequence to, or is a variant of, an internal fragment of a native Tpm 
lsoform which is a binding site for ant iangiogenic polypeptide agents; and 

Cc) binds to the ant iangiogenic polypeptide agents which bind to the 
native Tpm internal fragment binding site. 

The peptide has about 4-4 0 amino acids, and the variant of the 
polypeptide or peptide is a conservative substitution variant of a native 
Tpm _ sequence. The isolated ant iangiogenic receptor polypeptide, peptide or 
variant has substantially the same biochemical activity of binding to the 
antiangiogenic polypeptide agents, as does the native Tpm internal 
fragment . 

INDEPENDENT CLAIMS are included for the following: 

(1) an antibody or its antigen-binding fragment (ABF) , i.e. an 
antiangiogenic or a proangiogenic antibody or ABF, which is specific for 
an epitope of a Tpm lsoform expressed on the surface of an activated 
endothelial cell, where the antibody or ABF has: (a) antiangiogenic 
activity in that it binds to the activated endothelial cell, causing the 
generation of an antiangiogenic signal in said cell, resulting in 
inhibition of migration, invasion, proliferation or 

angiogenesis, or apoptosis; or (b) proangiogenic activity in that 

it binds to Tpm on the endothelial cell and inhibits the binding 

to the cell of a Tpm-binding antiangiogenic agent, permitting or promoting 

migration, invasion, proliferation or angiogenesis that would 

otherwise be inhibited by the antiangiogenic agent; 

(2) an antibody useful for detecting a Tpm polypeptide or peptide 
that serves as an antiangiogenic receptor on endothelial cells, comprising 
the antibody or ABF of (1), which is detectably labeled with a detectable 
label ; 

(3) a diagnostically useful Tpm-binding antibody composition 
comprising the detectably labeled antibody or ABF of (2), and a diagnostic 
carrier; 

(4) a therapeutically useful antiangiogenic or proangiogenic antibody 
or ABF that targets Tpm or its epitope and inhibits or 

stimulates, respectively, angiogenesis in vitro or in vivo 
comprising the antibody or ABF of (1) to which is optionally bound, 
directly or indirectly, a therapeutic group; 

(5) a therapeutic antiangiogenic or proangiogenic pharmaceutical 
composition that inhibits or stimulates angiogenesis 

in vitro or in vivo, comprising the antibody or ABF of (4) , and a 
pharmaceutical carrier; 

(6) a cyclic peptide about 4-20 amino acids which binds to the D5 
domain of HKa and inhibit angiogenesis in an 

in vitro or in vivo assay of angiogenesis; 

(7) a method for inhibiting endothelial cell migration, 
invasion, proliferation or angiogenesis, or for inducing 
endothelial cell apoptosis; 

(8) a method for treating a subject having a disease or condition 
associated with undesired cell migration, invasion, proliferation, or 
angiogenesis ,- 

(9) a method for stimulating angiogenesis in a subject; 

(10) methods for detecting in a biological sample the presence of Tpm 
or Tpm of an isoform expressed on the surface of activated endothelial 
cells; 

(11) a screening test to identify a test compound as a candidate 
antiangiogenic molecule that binds to Tpm; 

_ (12) an affinity ligand for binding to or isolating a Tpm-binding 
antiangiogenic molecule or cells expressing the binding molecule 
comprising the isolated polypeptide or peptide cited above, immobilized to 
a solid support or carrier; and 



(13) a method for isolating a Tpm-binding antiangiogenic molecule 
from a complex mixture . 

_ ACTIVITY - Cytostatic; Antidiabetic; Ophthalmological ; 
Antiinflammatory; Gynecological ; Ant iarthri tic ; Ant ipsoriatic ; 
Dermatological ; Cardiant; Vasotropic; Vulnerary. 

MECHANISM OF ACTION - Angiogenesis Inhibitor; 
Angiogenesis Stimulator; Gene Therapy. 

Matrigel (RTM) (0.5 ml) containing 400 ng/ml of bFGF, 50 micro g/ml 
heparin with or without 10 micro M peptide (ATN-310, ATN-311 or ATN-312, 
or saline buffer as control) was injected subcutaneously in the hind 
flanks of a mouse. After 5 days, the vascularization of the Matrigel (RTM) 
plug was determined f luorometrical ly after intravenous injection of 100 
micro 1 of dextran conjugated with fluorescein isothiocyanate . Results 
showed that all three peptides were very effective inhibitors of 
angiogenesis, i.e. 87.8% inhibition for ATN-310, 87.7% 
inhibition for ATN-311, and 81.7% inhibition for 
ATN-312 . 

USE - The tropomyosin (Tpm) -related antiangiogenic receptor 
polypeptide or peptide, antibodies and compositions are useful for 
inhibiting endothelial cell migration, invasion, proliferation or 
angiogenesis, for inducing endothelial cell apoptosis, or for 
treating tumors or cancer, diabetic retinopathy, neovascular glaucoma, 
uveitis, endometriosis, arthritis, psoriasis, or scleroderma. The antibody 
may be also used for detecting the presence of a Tpm polypeptide or 
peptide in a biological sample, for promoting wound healing, or for 
treating diseases or conditions in which increased angiogenesis 
is desired, e.g. coronary artery disease or peripheral artery disease 
Dwg.0/21 
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